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ABSTRACT 


This thesis attempts to show the utility of the three- 
dimensional block diagram as an aid in presenting statistics. The 
data, in this work, are all the crimes know to the Edmonton City 
Police Department for 1968. 

This werk Is divided into five section: 

1, Chapter | consists of the purpose and objectives 

of this paper. 

De Chapter 1! gives a brief introduction of Thematic 
Cartography. 

Be Chapter II! states the theme to be mapped and explains 
the method of data collection and tabulation. 

4,  Capter IV, the major section, explains and describes 
the mapping technique of the various diagrams used 
to present the theme. 

5. Chapter V is a critical evaluation paths techniques 


used In Chapter IV. 
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CHAPTER ! 


THE PURPOSE OF THIS STUDY 


It Is the objective of this paper to demonstrate, dis- 
cuss and evaluate the cartographic technique of the two-point per-= 
spective block diagram as a means of portraying social statistics 
In thematic mapping. 

A block diagram [ts simply a "'...'block' cut out of the 
earth's crust and tilted upwards and sideways so that two sides as 
well as the top become vistble'.! until) very recently block dia- 
grams were used mainly by geologists and geomorphologists in portray- 
Ing a ''block'' of land in relfef to facilitate a greater ease of 
study. 

"They (block dlagrams) have the advantage that 

geological sections can be appended to the sides 
of the block thus enabling correlation to be made 
between structure and surface,"' 
In a statistical block diagram, we are not concerned with the shape 
of the land's surface but rather its area and the surface features, 


which we will construct artificially, In relation to the statistics 


we attribute to this area. 


1. Robinson, Arthur H., Elements of Cartography. John Wiley and 
Sons, Inc. 1960. 


2. Monkhouse, Francis J. and Henry R. Wilkinson, Maps and Diagrams, 
Methuen, London, 1964, 
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Because of the great use of aircraft as a means of transpor- 
tation, most people are familiar with an oblique view of the earth's 
surface. ''The natural appearance of the surface forms on a perspect- 
ive block makes the concepts eas!ly understandable to anyone.!"! 

" ...many readers are unable to comprehend the 

complex undulating topographic and statistical 
surfaces shown on normal planimetric maps. 

Well constructed 3=-D maps, on the other hand, 
seem to be comprehensible to the uninitiated 
map-reader, and thus are judged by these authors 
to be a more suitable means of communication. 
There are also those who contend that every 
map-reader, regardless of experience, can bene- 
fit from 3-D representations because they facil- 
itate a more complete understanding of surface 
detail." 

The study area selected for this work is Edmonton. It 
is located approximately fn the centre of the province of Alberta. 
(53° 30' Latitude North by 113° 30' Lonaitude West) and fs the 
eighth largest urban area in Canada. In less than a century it 
has attained its population of 438,155 (Statistics Canada, June 
1971). Any major city could have been chosen; however, since the 
author resided in Edmonton, its statistics were most easily attainable, 

The data for this study consist of crimes known to the 


police for the city of Edmonton, 1968. Crime data were chosen for 


the following reasons. There are few if any crime maps available 


1. Robinson, Arthur H., Elements of Cartography, John Wiley and 
Sons, Inc. 1969. 


2. Jenks, George F., and Paul V. Crawford, Viewing Points for 
Three-Dimenstonal Maps, Techincal Report No. 3, lintversity of 
Kansas, Lawrence, Kansas. September 1967. 
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for Edmonton; this is the case In most clties. Crime affects most 
of us directly or Indirectly, and fis therefore of great concern 


to everyone. 
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A Short Review of the History of 
Crime Mapping 


In the early nineteenth century, countries such as Sweden, 
Great Britafin and the United States started qovernment census. (Fr. 
Canada In 1665 was the earlfest.) This precipitated for the first 
time, readily avaflable soctal and economic statistics. Cartoqraphers 
soon recognized the need of presenting this data so as to show areal 
distribution In relation to the statistics, Statistics concerned with 
crime were known as ''Moral Statistics'' and Adolphe Quetelet (1796 = 1875) 
was one of the pioneers in the mapping of crime; the maps fllustrating 
his essay, ''Sur L'homme et le Development de ses Facultes, 1830'' show 
the distribution of violent crimes in France and the Low Countries. 
His method was that of shading - the greater the number the deeper 
or darker the shade. A. M. Guerry's "Statistique Morale de 1]'Analeterre 
comparee avec celle de la France, 1830!'' used more sophisticated graphic 
methods [In his crime maps. He not only used shading but was the first 
to use histograms. 

Most crime maps, since their advent to the present day, use 
two major graphic techniques; graphs and shading. Under graphs we 
find the histogram, the bar graph, and various circle qraphs, where- 
as with shading the choropleth seems to have become the most popular. 
In the last decade the block diagram is beqinning to create Interest 
as a technique with great potential to present statistics. (See L. A. 


KostnkI's = Exhibits of Early Distribution Maps In the British Nisei.) 


1, KostInskf, L. A., Geographical Review, Vol. 60, No. 2, 1970. 
pp. 267-269. The American Geographical Soclety of New York. 
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The term, "geography of crime,'' Is a relatively new one 
among geographers, The following four men are perhaps the best 
known In this aspect of geogrpahy; they are, K. D. Harris, P. D. 
Phillips, Y. Lee and F. T. Egan. 

Harris In his articles, "Social Indicators and Metropolitan 
Varlation in Crime" and "The Geography of American Crime, 1968,"' uses 
a prescribed set of variables to study Inter urban crime Indicators. 
He reveals the importance of such variables as, a youthful popula- 
tion, a minority factor and the size of the metropolis as iIndicaters 
of crime rates. In ''The Geography of American Crime'' he simply plots 
major crimes of personal assault and crimes against property. His 
findings that the south east was very hiah [In murder and that the 
southwest was hich In rape surprised him. Both articles contained 
maps the former a dot map and the latter a computer printed choro- 
pleth map using the 48 states as his deliniations. 

P. D, Phillips’ article "A Prologue to the Geography of 
Crime,'"' is a resume of the work of European criminologists in the 
last century, Yuk Lee and Frank Egan use Denver as thelr study area 
in thetr article ''The Geography of Urban Crime."' They use the dis- 
tance from CBD, crowding and areal size as thelr main variables, 

None of these geographers make use of any but the simplest 
mapping techniques to show thelr findings, however, since this fs a 
new subject for them thelr energies are no doubt taken up with thelr 
findings and not with the techniques of presenting them, 
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See: Harris, Keith D., Lee Y., and Phillips, P. D. In bibliography. 
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A Short Review of the use of 
the Block Diagram 


According to F. J. Monkhouse, ! block diagrams were pro- 
bably first used to any extent by G. K. Gilbert (U. S. Geographical 
and Geological Survey of the Rocky Mountain Region, Washington, 
1877). The early block diagrams were simple sketch diagrams drawn 
by eye of a landform, Later sketch block diagrams were drawn from 
contour maps, not necessarlly in perspective but giving an oblique 
view. This oblique block was gradually developed into the block 
diagram which was accurately transposed from a contour map and drawn 
to a two-point or true perspective. Other than showing geological 
sections, block diagrams were also used for detailed regional study 
of small areas, such as mountains, valleys and fslands, 

Probably the man most responsible for today's increased 
use of the three-dimensional block diagram is G. F. Jenks of the 
University of Kansas. Jenks advocates the use of statistics in both 
a stepped manner and in a smooth continuum to get vertical develop- 
ment on the two-point block diagram. 

With the invention of drafting machines, cathode-ray tubes 
and line plotters which can be hooked directly to a programmed com- 


puter, the three-dimensional block diagram is becoming more popular. 


1, Monkhouse, Francis J. and Henry R. Wilkinson, Maps and Diagrams, 
Methuen, London, 1964. 
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SYMAP, a computer program for drawing three-dimensional maps, was 
developed at Harvard University In the last decade. Recently the 
United States Atomic Energy Commisston, at Los Alamos has demonstrated 
the amazing versatility of the computer where three-dimenstonal graphs 
or diagrams are produced in seven different colors to show complex 
mathematical relationships. (See Fantastic Computer Pictures, 


Popular Sclence, Feb. 1973.) | 


eR RR 


1, Pruelt, Melvin L., Fantastic Computer Pictures Give Us a New 
Look at Numbers. In: Popular Science, New York, Feb. 1973. 


CHAPTER 11 


THEMATIC CARTOGRAPHY 


The topographic map has for many years been acknowledged 
as the most Indispensable tool In the understanding of the complex 
relationships of areal distribution phenomena. Thematic maps have 
just recently come to the fore to help show the complexities of the 
results of human Interaction. For hundreds of years cartographers, 
mainly In Europe, have worked on the improvement of topographical 
mapping both as a science and as a technique to keep up with new 
land discoveries. The situation in thematic mapping Is the reverse. 
Statistices on human functions suddenly appeared in such great volume 
that the need for thematic maps became immediately imperative. The 
science and techniques to handle this great diversity of statistics 
had to spring up overnight and did not have the advantages of years 
of preparation as did the topographic maps. We are at the point 
today where thematic maps have not only caught up but have surpassed 
topographic maps in quantity If not In importance. 

The flood of thematic maps and atlases has reached such 
proportions that it is impossible to comprehend them all. Because 
of this mass of maps, there has not been sufficient time to construct 
a methodology leading to a reasonable standardization of quality. 
This, of course, has both advantages and disadvantages. Many of these 
new maps are constructed by people who do not fully understand the 


impact of some cartographic methods and thereby communicate erroneous 
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Impressions. On the other hand many talented Individuals have come 
up with some very exciting and novel techniques which qreatly enhance 


this aspect of mapping. 


The Character of Thematic Maps 


The basic fdea or function of a topographic map ts to 
convey as accurately as possible the relative location of features 
on the earth's surface, in short, that of orfentation. The basic 
idea or function of a thematic map on the other hand is to qive in- 
formation on a particular theme, in relation to areal phenomena. The 
thematic map shows simultaneously not only the visible features of the 
earth's surface as does the topographic map, but also consciously 
brings out one definite theme at the same time, such as climate, 
population density or traffic rate and so on. The thematic map seeks 
to portray abstract ideas, trends and pertinent questions. It draws 
from all aspects of an area, especially those elements that are a 
direct consequence of man: his impact, Interdependence and relation- 
ships to one another with reference to spatial differentiation. The 
thematic cartographer should not only restrict himself to mapping phen- 
omena for a static point in time. His maps could also be dynamic If 
he wishes to keep up with today's rapid changes. He fs to portray 
the "zeitgetst!! of whatever theme he has chosen. Ideally such a 


method is most purposeful ff fit can be used to predict future trends. 


1. zeitgeist - German, spirit of the times. 
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In short, the basic character of thematic maps is the 
study of variables according to thelr position, appearance, extent 
and uniqueness in relationship with other phenomena in a designated 


area. 
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Relationship to Topographic Maps 


A topographic map Is the prerequisite or basis of all 
thematic maps. The making of a thematic map depends on the use of 
amore or less simplified topographic base map. Usually the simplif- 
Ication or generalization of the topographic features of the base 
map Is such that drainage, political boundaries or roads are the 
only topographic features that remain. These topographical features 
serve merely as a background for orientation, in relation to the matn 
facts of the map, which, or course, is the selected theme. 

A clear-cut separation of the topographic and the thematic 
Is not possible since even topographic maps have some thematic symbol- 
ization and, as mentioned above, thematic maps have some orientational 


aspects. 


Types of Thematic Maps 


Scale ts the most limiting factor in the classification 
of maps because the smaller the scale the more one has to generalize 
and the more one generalizes the less accurate the information on 
the map becomes. Maps are usually classified according to the fol- 
lowing three scales: 

a. up to 1:50,000 

b. 1:50,000 to 1:200,000 


Co 1:200,000 to 1:1 million and up. 
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These are known as specialized, large scale and small scale, respect- 
ively (See Inhof, Eduard),! 

This is not to imply, however, that only scale determines 
the map. Unlike topographic maps, thematic maps are largely deter- 
mined by their theme which, after all, is the ralson d'etre of the 
map. A theme on a map Is justiffed only when the Information fs 
related In some way to the area which It represents (i.e. distribution, 
density, extent). If this aspect of relationship between the theme 
and the area fs not present the map is worthless. 

As mentioned before, a good cartographer should be working 
on techniques to show both the static and dynamic aspects of phenomena. 
In essence a map lends itself naturally to fllustrate a particular 
condition in a certain place at a precise moment in time. However 
indicating movement over a peritod of time becomes very difficult and 
taxes the ingenuity of the cartographer. Trends are usually shown 
by several static maps or by a complex static map, that is, by a map 
showing two or more static features. The only true dynamic map fs 
seen In a film where a serles of frames are used and the statistics 
are animated to show true movement stnce all aspects of human life, 
whether political, social, economic or cultural, are bound to the 


earth's surface. If qlven enough Information one can map anything. 


1. Imhof, Eduard, Kartographische Gelendedarstillung W. De Gruytes 
and Co., Berlin, 1965. 
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The Need for Thematic Maps Today 


The cliche about one picture worth a thousand words ts 
especially true today. Information reaches us through our senses, 
the most impressionable one being viston. For example: a tourist 
in a strange city asks a man to direct him to a certain location. 
This Information could be conveyed by one of two means: (a) explicit 
verbal instructions, or (b) a simple sketch map. It ts obvious which 
of the two methods of information given fs simpler and more compre- 
hensible. The sketch map can portray needed [Infornmation in the most 
concise way. 

Because of the various media of communication today, one 
can be totally overwhelmed with facts and views, to the point where 
they tend to confuse and discourage by their sheer volume. Since 
modern technology has shrunk the earth, making Information available 
from the remotest part of the qlobe, modern man has a need for this 
information simply because it exists. Perhaps because of today's 
great social unrest, nations as well as individuals feel more secure 
the more information they possess both about themselves and one 
another. 

From the Individual census taker to the electronic traffic 
counter to the Infra-red scanner in a satelite, information in large 
volume ts being accumulated dafly. All these facts are processed and 
most are published; however how many of them are used or even under= 
stood is another question. Geoaraphers, sociologists, demoaraphers, 


economists and others attempt to sort through this Information to 
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discover some sort of pattern before more information renders their 
findings obsolete. 

One of the greatest problems facing man is the evaluation 
of pertinent facts and elimination of the unimportant. Few Individ- 
uals or agencies have the time or courage to read as much as Is need- 
ed to keep up with the current world. Both scientist and the layman 
are asked to make decisions from a great quantity of statistics. 

One answer to this problem Is precision and generalization. 
Reviews, synopses, charts, graphs, films and fllmstrips are all relat- 
ively new words Identifying alternatives which are achieving greater 
Importance and popularity. Ideally, thematic maps can impose some 


order on this amorphous mass of information. 


The Advantages of Thematic Maps 
as a Form of Communication 


No human being can construct a meaningful mental picture 
from a table of statistics, consisting of a few thousand bits of 


information, Calvin Schmid! summarizes, in five points, the advant- 


ages of charts and graphs over the tabular and text form of statistics. 


Although he refers mainly to charts and graphs, his summary holds true 


for all graphic techniques used In thematic maps. 


1. Schmid, Calvin F., Handbook of Graphic Presentation, The Ronald 
Press Co., New York. 1955, 
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His five points are the following: 


"1. In comparison with other types of presentation, 
well-designed charts are more effective in creat- 
ing Interest and in appealing to the attention of 
of the reader. 

2. Visual relationships, as portrayed by charts and 
graphs, are more clearly grasped and more easltly 
remembered, 

3. The use of charts and graphs saves time, since 
the essential meaning of large masses of statis- 
tical data can be visualized at a glance. 

4, Charts and graphs can provide a comprehensive 
picture of a problem that makes possible a more 
complete and better balanced understanding than 
could be derived from tabular or textual forms 
of presentation. 

5. Charts and graphs can bring out hidden facts and 
relationships and can stimulate, as well as aid, 
analytical thinking and investigation." 


Basically the great utility of thematic presentation over 
tabular statistics is: 


a. large number of individual bits of information 
(statistics) are, 

b. translated and generalized into a graphic form, which 
are then 

CG. superimposed onto a very simplified and generalized 
topographic map qiving all the advantages of the above 
cited five points, as well as the Important aspects 
of spatial relevance and orientation. 
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CHAPTER f11 


EDMONTON CRIME STATISTICS 
AS THE MAP THEME 


The city may be man's greatest achievement; however it 
is rapidly becoming man's greatest problem. In fact, large cities 
are often synonymous with the problems of smog, slums and traffic 
congestion. In the United States the Bureau of Census announced 
back in 1960 that two thirds of Its population lived In Standard 
Metropolitan Statistical Areas. In Canada, (1966 Census) the Dominion 
Bureau of Statistics noted that of its twenty million inhabitants, 
fifteen million (74.1%) lived In urban areas. By 1971 over 50% of 
Canada's population resided in the ten largest metropolitan areas 
(Statistics Canada). 

Many problems occur where man lives, therefore it follows 
that our blggest problems are where the most people are, namely the 
cities. It also follows that the study of urban problems is one of 
the most Important aspects of modern life, especially in North 
America. 

Countless books, studies, charts and maps have been pub- 
lished concerning cities and their problems. These have mainly been 
about the physical environment; that Is slums, housing and transport- 
ation. Studies on the population are also numerous. These cover the 
quantity of population such as the number of certain ethnic groups, 


occupations, age, sex and so on, Valuable as these factors are, they 
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tell relatively little about the population quality. "Most popula- 
tion maps show number of Individuals but ignore the quality of these 
persons,'!! 

Crime is a reoccurring phenomena that fs present in every 
society. Crime affects everyone directly or indirectly. It ts a 
topic that holds the interest of any group as we all seem to have a 
curfosity concerning mishaps and wrongdoing. The city of Edmonton 
spent close to six million dollars to cover loss and damage of pro- 
perty due to the committing and occurrences of major crime and traf- 
fic violation, This amounted to more than fifteen dollars a year 
for every Edmontontian, 

The distribution of crime areally fs known as the ecology 
of crime, The only satisfactory way to show areal distribution fs, 
of course, the map. That {fs the purpose of the following diagrams. 
The reason for using crime statistics rather than some other social 
or economic factor is because crime maps are needed. There are no 
comprehensive maps of crime avallable In Edmonton today. Also, like 


many people ! find the subject very interesting and worthwhile. 
Method of Data Collection 
One reason why there are so few maps showing crime in an 


area Is the difficulty of obtaining Information on this subject. 


Rarely are statistics of this type available to the public. Because 


1, Zelinsky, Wilbur. A Prologue to Population Geography. Prentice- 
Hall, Inc., Englewood aLace NJ. 
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of certain legal implications Involved some of this Informatton ifs 
rather sensitive. Precautlons must be taken by both the agency that 
provides the Information and the compiler or publisher of the Infor- 
mation so that there is no offending personal information. Lawsuits 
for invasion of privacy or defamation of character would be highly 
likely If some of the Information would not be edited properly. 

The data on suicides were obtained by going through the 
individual files for all of 1967, Only after giving assurance that 
| was Interested in the location of the crime and not other personal 
Information, were the files made available. Each case was located 
by city address and then plotted on a city map, as close to the actual 
location as possible, In all but one case the location was exact to 
within several hundred feet, the exception being a drowning in the 
North Saskatchewan River which is rather hard to plot, not knowing 
where death took place and how far the current carried the victim 
before recovery. 

The hit and run statistics were all hit and runs reported 
to the police. These range from the smallest scratch in a parking lot 
to fatalities. As with suicides, only the location was needed. Each 
case was plotted according to intersection and occurrence within a 
block. Here again the position is not exact; however, It [Is well with- 
In a few hundred yards, 

The Edmonton Police department gave the University the loan 
of an 1,B.M. tape which carried all crimes known to them In 1968. This 
tape, containing some 58,000 bits of Information, was processed through 


the University's computer which then made a printout according to crime 
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by area. Area in this case means a polling division. A polling 
division ts a politically defined geographic area. It is set up by 
the city returning officer and varies in size from ten to fifteen 

city blocks. The approximate population Is about two thousand. These 
polling divistons divide the city into two hundred and seventy-elght 
parts (1968). The police department used polling divistons because 
their police districts were made up of such divisions. This system 

is now under review and a subdivision of polling divistons Into a 


smaller base unit system with about a two-block area Is considered. 
The Grouping of Offences 


The police data contained ninety-seven different crimes. 
Most of the offences are indictable although some are only summary 
convictions (i.e. murder vs. drunkenness). These ninety-seven offences 
are grouped, by the police, Into categorles according to the character 
of the offence. For example, common assault, assault causing bodily 
harm and assault on a peace officer were all classified or grouped 
under "Assaults'', The smallest grouping is that of "Possession of 
Stolen Goods'' which Includes only that offence. The largest grouping 
ts under the liquor contro! act, which Includes some ten different 
offences. Under the heading of "Thefts", there are six different 
offences. The ent!re group known as theft Is coded in the printout 
as 104 plus two additional digits. These last two digits indicate the 
exact type of theft, for example, theft over fifty dollars is 10401 


while purse snatching Is known as 10405 and so on. 
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CHAPTER IV 


THE THREE=DIMENSIONAL BLOCK DIAGRAM 


The Two=Point Perspective Diagram 
Diagram 1 


The actual construction techniques of a three-dimensional 
diagram is contained in most cartography textbooks. (Robinson 1961, 
Schmidt 1954, Labeck 1958, Raisz 1948). Diagram | is an illustration 
of the two-point perspective block diagram. Here the 1968 Edmonton 
city limits were used to delimit the outline of the block. This 
Tllustration shows an original block of land drawn to perspective. 
Within this block the outline of the city was placed, Edmonton's 
outline or boundary lends itself very readily to a block diagram 
since most of its borders are straight and at right angles to each 
other with the exception of the river and the south west and north 
east. 

The thickness of the block, In thls case, Is unnecessary 
since, as In most commonly used block diagrams, the data is not geo- 
logical, but statistical. It was Included, however, to give a better 
illustration of the three-dimensfonal ''block". 

The use of statistical data, especially the kind used In 
this paper, obviates going below ground level. The three-dimensional 
effect, or the thickness, of a statistical block diagram comes from 


the amount of data rising above the ground line (that Is to say the 
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representation of the data), not below [t, as In the familfar dlagrams 
used In geomorphology and geology. 

The ground line In the usual block dlagram becomes the datum 
plane In a statistical block diagram. The datum plane ts simply a 
flat surface or the zero value plane. From this flat surface all 
positive statistical values rise perpendicularly, and conversely, 
all negative values would then Ife below. The datum plane does not 
necessarily have to start at a zero value but could start at the low= 
est value common to the entire plane. This is tllustrated on several 
of the following diagrams. The two large vertical colums fllustrate 
the direction of the statistics which will be piled up, so to speak. 

When contructing a threeedimenstfonal diagram the cartographer 
immediately runs Into several basic problems for which he must find 
solutions before proceeding. These are the angles of tilt of the 
block and the directional anale of view or the azimuth. 

Let us first consider the directional or viewing angle of 
the block, Its azimuth, Before decidina on a direction, the character 
and location of the largest "pile" of statistics had to be noted. 
Several maps were drawn at various azimuths. The one deemed most 
sultable was 298° east of north. This places the viewing point 
roughly from a southeasterly position, that Is to say that the obser- 
ver Is looking approximately towards the northwest. There were sev- 
eral major reasons for the selection of this azimuth. First, most 
people enter Edmonton from the south, whether by plane or by car. 
Secondly, this choice puts the direction of north somewhere near the 


top of the page, east on the right, west on the left and south near 
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the bottom. Had a map with an azimuth of 95° been chosen, the 
observer would have been facing south, This would have placed 
north near the bottom of the page and south near the top. The 
convention of north near the top fs so Ingralned that even fre- 
quent map users would be totally confused and Edmonton would seem 
unfamiliar. 

The second major reason for the 298° view Is a practical 
one. The southern and eastern areas of the city are relatively 
empty, ylelding a relatively low pile up of statistics, whereas 
the center, the north and the west have a higher pile of data. We 
therefore minimize the problem of blocking or of shadowing tmport- 
ant areas. Blocking will be discussed further In relation to dlagrams 


8, 9, and 11. 


oe neve hts oie Ge!) gat? ote ear idee ai) nelinets , 
trea By ftv nit nor hrte beputnes vitae: ad blucw 29m cm 

| . tel teetou 

teslioewq «ef wale Pans aft 707 no2007 Yolam hooger pilT - 
via idnten ate vii eft Ym ecews megese Nan aistguoe oT Oo 

eno ew cerltalione te Qu aitq wal ylevizales # pnthiaty shane. 
.9iah In alin totgin eave! tegw of? bre feito ody .yetdes ofs _ 

_ “veel rriwobed2 3a 40 gaiblsotd Yo meliloti: of) ssfatata —"s ; 


mmc gett of notteles at andtsy? Reacuoeth iad Uilw octtoata secere faa 


tt bas 2 8 


23 


bane 


ANOINHDSL NOILOINYLSNOD I1SV@ ONIMOHS 
WWYOVIC AIOTd SAILIAdSYAd LNIOd OML 


ANN NOZIYOH 


JNM NOZI3OH 


LINIOd ONIHSINVA 


LICnwe J 
“QROMIMC BEEIC COWZLINCLION LeCHMIine 


INS BOWL BEWSRECLIAL BTOCK O)ves WH 


24 


The Isometric Block Diaqram 
Diagram 2 

The correct choice of the tilt angle of the block from the 
horizontal is very important. A planimetric map has a tilt of 90° 
which means that the observer Is figuratively hovering directly above 
the area. A 0° angle is a profile or a viewpoint directly facing the 
area on the same plane. Any angle in between gives us the Illusion 
of a bird's eye view. This Is accomplished by tilting the area or 
block at an angle to the hor!zontal. 

The angle of tilt has a profound effect on the appearance 
of any vertical development on a flat plane which can readily be 
appreciated if one imagines looking at Edmonton from the Calgary 
Highway, then slowly ascending In a helicopter until one {s at 
approximately 2,000 feet. The higher one goes or the greater the 
angle between the observer and the plane of the city the more exten- 
sive the view. This is exactly the same as tilting the block from 
the horizontal, only In reverse. 

Three oblique isometric block diagrams are used, in dia- 
gram 2, to illustrate the relative position of two arbitrary points. 
The tall vertical columns are the same height on each block. Note 
the difference [tn height of the center column; It appears below the 
horizon of the tall column In the 40° block. As we tilt the block 
to 55°, the top of the center column is now almost level with the tall 
column, On the 65° block the center column's top fs now on a higher 
level than the much taller corner column. The higher we tilt the 


block the harder It Is to determine the relative heights of the center 


columns, 
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Note also the position of the two columns. They are lo- 
cated In the same position of each block in each case. In the 45° 
block the two columns are quite separate and distinct; as we tilt 
to 55° they seemed to have moved closer together. At 65°, the two 
are almost In line; if tilted further, approximately to 69° the two 
columns are in one line of sight. This is essentially what is called 
"blocking''. If the smaller column were slightly shorter, or of a 
lesser value, it would be completely blocked and In the shadow of the 
taller column. Therefore, the selection of angle of tilt as well as 
the viewing angle are of the utmost Importance to the cartographer. 

On Diagram 1 the tilt angle from the horizontal is 35° and 
the viewing angle, as stated, is 118°, This was considered the most 
realistic and aesthetically pleasing as well as the best choice for 
the purpose. The columns in this case are in relatively good posi- 
tions. Their relative height and positions appear quite realistic. 

The viewtng angle Is optimum in that the front section of 
the block has relatively low statistical development. Therefore 
blocking of the high central area Is minimized. 

Diagram 2 was drawn isometrically for the express purpose 
of comparing it to the two-point perspective block. The main point 
to note in an Isometric block is that all lines which are parallel 
on the ground will remain parallel in the block even though some of 
the angles may change. The fact that there is no converging makes 


this block mathematically more correct than the two-point perspective 
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but also more confusing. According to Jenks and Crawford! the 

three major aspects that make a good three-dimenslonal map are 
clarity, realism and aesthetic quality; these three are inseparable. 
Realism: Since the human eve sees all far away objects smaller, and 
all parallel lines visually converging in the distance, the mind ac- 
cepts this convergence as normal and realistic, even If this is not 
the case. Because of this acceptance, the two-point perspective 
(because it converges) Is more realistic to the mind than the Iso- 
metric (which does not converge) even though the Isometric Is more 
correct. We therefore view the two-point block as more realistic, 
familiar and easily understood than the isometric dlaqram. 

Clarity: Stnce the two-point block Is more familiar and realistic 
to use It is therefore less confusing than the isometric block and 
hence objects on fits surface will appear clearer and more under- 
standable. 

Aesthetic quality: It seems logical that If the "best" three- 
dimensional diagram is the one that is clearest and most realfstic 


it should also be the most aesthetic. 
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1. Jenks G. F. and P. V. Crawford, Viewing Polnt for Three-Dimensional 
Maps, Technical Report No. 3, University of kansas, Lawrence, Kansas, 


T3967. 
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THREE ISOMETRIC BLOCKS 
SHOWING VARIOUS ANGLES OF TILT FROM THE HORIZONTAL 
AND THEIR EFFECT ON VERTICAL OBJECTS 


FIGURE 2 
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The Base Map 
Diagram 3 


After having determined the angle of view and of tilt, a 
base map had to be drawn. A planimetric city map showing the cities 
polling divistons was used, This map had to be redrawn fn the pre- 
determined 118° view and 35° tilt. It was also drawn to a two point 
perspective. Here the scale diminishes proportionally fin two direc- 
tions towards the north and towards the west. 

The original block was drawn to an approximate size of two 
and a half feet by one foot. This places the vanishing points approx= 
imately five feet apart. This size was needed to achieve a higher 
degree of accuracy. Polling divisions were the smallest unit used 
since the data was broken down Into these units. The polling div- 
islons are numbered and map 13 gives their street location. Once the 
map was drawn into a three-dimens ional diagram it was used as the base 
for all other non=planimetric diagrams In this paper. 

In addition to showing a set of political divistons, dia- 
gram 3 also contains one set of social statistics. All incidents of 
suicide in 1967 are shown. Each actual act of suicide occurs Ina 
specific geographic location. Therefore ft is possible, in most cases 
to be very precise In their actual occurrence. It is obvious that a 
statistic of this type is presented In such a way as to show the most 
precise location, The chosen symbol should, if possilbe, immediately 
convey the nature of the data. A simple black cross fs used. One 


could just as easily have used other symbols such as an X or a dot. 
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However, a map is also to be pleasing. A black cross commands 
greater respect, in this case, than would a black dot or an X. 
Incidents or suicide could just as well have been pre- 
sented on a planimetric dot map. In a three-dimenstonal map we 
get the same information plus the additional advantages that are 
inherent to block diagrams. Note the symbols; the crosses stand 
at right angles to the surface giving them a very prominent and 
noticeable, if cemetary-like effect. (On a planimetric map they 
would be lying flat.) The point Is that even a simple one-to-one 
ratio phenomenon can more meaningfully and realistically be shown 


on a three-dimensional map than on a planimetric one. 
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Two-Point Perspective Diagram 
Showing Census Tracts 


Diagram 4 


Diagram 4 uses the same base as diagram 3, however, here 
the area is divided into Census Tracts Instead of Polling Divisions 
for the following reasons. In cartography one can always go from 
complex to simple by generalization, but not the reverse. In this 
case the 278 areas or Polling Divistons (1968) were reduced and gen- 
eralized to the simpler 63 census tracts (1968). 

The reasons for generalization and simplification were 
twofold. First census tracts are Federal Government approved and 
used delineations, and all the D.B.S. data gathered over the years 
(especially social, economic and demographic data) can more easily 
be correlated to the same area. Secondly, a diagram the size of 
diagrams 7, 8, 10 and 11 would be too complex to give a meaningful 
overview on an 8 1/2 x 11 sheet. Also a much greater proportion of 
diagram 7, 8 and 10 would be In shadow or be blocked. 

Essentially diagram 4 shows 63 census tracts In three- 
dimenstonal form. Census tracts 1, 3, 4, 8, 9, 13, 14, 15, 35, 36, 
53 and 55 are shaded; they represent those census tracts hidden 
from view on diagram 8 and are in the shadow of larger columns. 

The figures in small print indicate the crime rate per acre In each 


tract. With the exception of census tract 15 no significant high 


point is hidden. 
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Block Diagrams with tsorythms 
Diagram 5 


Diagram 5 fs an tsarfthmic block diagram showing total 
personal assault per square mile for the entire year of 1968. Total 


personal assault here means all crimes Involving physical volilence. 


Table 1 


Total Violent crimes known to Police tn 1968 


Computer Number Known 

Police Description Designation to Police 
Murder, rape and 

wounding with intent 101 85 
Robbertes, armed 

and with violence 102 279 
Purse snatching 104 10, 384 
Assaults 107 3,977 
Indecent assaults 

and buggery 111 249 


These crimes are of a nature that the exact location of 
each crime ts hard to pinpoint. This rules out exact plotting and 
Indicating every occurrence by a symbol which would supposedly be 
placed on the exact spot of the occurrence. One could show this data 
on a map of extent, such as a choropleth map. However, one would 
run Into problems In large polling divisions like 14, 54, 56, 231, 176 
around the perphery of the city. Where the area is large and the 


population is concentrated In a small segment of It. All of these 
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problems are overcome If the data are represented fsarfthmically. 
isolines, In this case, are not as accurate as Individual symbo] 
locations but are more accurate than choropleth maps. 

The data were available for each polling division, giving 
278 high points on the map, These potnts were placed In the geo- 
graphic center of each polling diviston which was totally made up of 
built-up area. In other polling divistons the high pofnts were 
placed in the geographic center of the residential areas of that 
division. In this way the problem of the larger divistons was over- 
come where only small portions were residential. 

Assaults per district ranged from a low of .05 to over 
800 per square mile. Because of this range and the large area of 
low occurrence two distinct fisoline Intervals were used: from 0 = 100 
an interval of 25 and from 100 - 800 Intervals of 100, The fso- 
lines delimit areas fairly accurately; they are successful fn giving 
a good and easy to read overview of the city for this Indicator of 
human Interactfon. Since assault Is a fluld occurrance, (the actual 
attack could take place over a large area; the victim could be pur- 
sued for blocks etc.) the wavy Itsolines further enhance the Idea that 
the areas delimited are not hard and fast boundarles but fairly accur- 


ate Indications of occurrences. 
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Block Diagrams and Choropleth 
Diagram 6 

The choropleth map is probably the most familar and most 
often used map to portray social statistics. [t and the dot map 
have become major mapping tools of population scientists. 

Diagram 6 shows the total crime rate per acre for 1968, 
Crime rate in this case means the total amount of crime known to the 
police occuring tn that area In 1968, (Number of crimes per 1,000 
population could also have been used effectively in the case.) The 
total crime rate per acre ranges from .05 to 13. This spread is 


divided fnto the following groups. 


Table 2 


Total Crime Rate per Acre per Census Tract 


No. of No, of 
Categories Census Tracts Rate per Acre Spread (approx. ) 

1 16 0,00 - 0.49 05 
2 22 0.50 = 0.99 “pe 
3 9 1,00 song 1.49 25 
4 10 1.50 = 2,49 1.9 
5 3 2.50 = h.hg 2.0 
6 2 4,50 = 8,49 4,0 
7 1 8,50 + 


The selection of groups and the spread of values in each 
group is the most Important aspect of a choropleth map. The greater 
the number of categories the greater the accuracy of the map since 
each category has a smaller margin of error. A choropleth map loses 


its value If too many categories are used stnce the human eye can 
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differentiate only a limited number of patterns. In diagram 6, seven 
categories were used, almost the maximum number of patterns the eye 
can readily differentiate. HereIn Iles the problem. A map is more 
effective if fewer categories are used: on the other hand It 1s much 
more accurate If it has a greater number of categorles. 

Here, the decision of the cartographer depends on the pur- 
pose or the Impression he wants to create with his diagram, as well 
as the number of political divistons avallable, the range of his 
statistics and the Intended audience of the finished diagram. Choro- 
pleth maps are not desiqned for extreme accuracy but rather for a 
quick comprehensive overview. In the case of diagram 6, we have 63 
census tracts with a range from .05 to 13 crimes per acre. The 
range itself presents no difficulty; [it could be 200 times as great. 
The difficulty arises, however, In its distribution. If this range, 
regardless of size, were distributed evenly, little difficulty would 
ensue as to the division into untform categorles. The 63 census 
tracts could then be divided Into 5 categorles of about 12 census 
tracts in each: this would represent a fairly accurate Impression 
while at the same time being quite pleasing to the eye and easy to 
read, Unfortunately, this Is not the case In diagram 6. (See table 
2) Here 57 census tracts cover the range of .05 to 2.50. This Is 
only one half the total range of statistics, yet It covers 90% of 
all the census tracts and close to 80% of the city's area. Only six 
census tracts make up the remaining range from 2.50 to 8.504, It 
would be unreallstic to group these six with the previous 57 because 


of the great difference In values. These six tracts are extremely 
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significant in the overall impression the map fs trying to convey. 
If we study categories 1, 2 and 3 we see that here we have what at 
first glance seems a very small division of only .5 per category. 
If we group these three categorltes Into one, the spread would only 
be from .00 to 1.49. To do this, however, would Involve grouping 
47 census tracts into one category. This Its highly unfalr to the 
area, to say nothing of the erroneous Impression the diagram would 
give since some areas would have three times the crime rate of others, 
yet all would appear the same. To group 70% of the tracts into one 
category where the incidence of crime range from .05 to 1.49 would 
be unrealistic; therefore four distinct Intervals were necessary. 
Seven categories were used to make the map more readable 
as well as accurate. To help differentiate the categories, the low- 
est one was made up of a very sparse dot pattern so that it could 
very readily be separated from the next pattern, The highest cat- 
egory can easily be separated from the preceding one since it fs 
not a dot pattern but a solid black. This leaves us with only five 
patterns where a more scrutinizing look is needed, Patterns for 
these five Intermediary categories were chosen with as much light 
differentiation among them as possible. These patterns were placed 
In such a way that In each category regardless of position on the 
map, the dots were kept parallel. Only dot patterns were used, 
instead of several varying patterns such as lines, stars, etc., to 
give the map a more continuous effect from very light to extreme 
black. In this way the reader gains a better Impression of a smoother 


continuum from light to dark or from low to high values. 
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The Statistical Surface 
Diagram 7 


Diagram 7 is a two-point perspective block diagram show!ng 
incidents of crime by census tracts In a stepped statistical manner. 
In each census tract the total number of crimes reported to police 
were tabulated and then each census tract was ralsed vertically 
above the datum plane of the block in direct proportion to the actual 
number of occurrences. For example, census tract 44 had a total of 
223 reported crimes for 1968 and census tract 45 and 711 reported 
crimes. These two blocks were then raised in height according to 
these values to a predetermined vertical scale. 

The problem of acquiring a proper scale can be appreciated 
when the lowest and the highest values for the census tracts are 
studied. The lowest value was census tract 51 with a total count 
of 117; the highest census tract ie with a total count of 7,622. 
If a simple scale were used, as with a direct arithmetic ratio, we 
would run out of vertical space very quickly. Assuming that census 
tract 51's value of 117 crimes ts represented by 1/4 Inch in vertical 
height, then census tract 20 would require over 19 Inches of height 
and would completely unbalance the entire diagram. If, on the other 
hand, we reduce the scale so that 117 crimes are represented by a 
large fraction (1/8, 1/10, 1/32), we would have almost no different- 
lation among the blocks of lower value. The solution then was to 
construct a logarithmic scale where the lower values have a large 
differentiation in height but the higher the values go the smaller 


the helght difference becomes. 


Lo 


ral 


alee + pala 


palwede meet dbo svidvwievma Intoncana eat T dangete 7 

svonnem Heatteliede hingdese © 1 dye) auenes vd siiye Yo 2acebEamh 
ealfog of batreges sonira "6 rein todos ars tong ays dome mt 

vifesttiev heainy ee foout suanes see nedd brip Gotetudes ove” 

Ievtoe ott ot moldiogere goealte nt Janld alt toe enelq cated orl? eveds 
Yo fate? o ted Md sQ009 coens ,shomane 167 .esonasae to sedan 
betraaey Itt baa ad towrt aueree bas S38f 10% conta herteges est 
or enliqease Mofad of heated vert o18w pisatd co adedt enamisa 
sateoe Teo ltrev bsalmisieborg 6 od savicy seeks 


beiotoniies mf hes slang rechaq wi neiatupss Yo melintg elt 
om 229074 sugnas ett vo} eoulty seaitpir ods bas Jeewel oft nore 
thunn lated o fil fe fonnd puanes am sulev Jeqewet off .bolpute 
sS38,5 3@ taues Teced a Pe cov Jo047 everen teafgtn ate yttt te 
ww ,ohser stiaindtiag domi © dsty te bere ow aleoe afgete # VM 
eusne ted primer .yiletun yrsv eseqe feofirey te tye mn blwew ~ 
Ixotavev at dont AAT yt besnenongat 2! eowito (ff to eufav 2°'2 sere 
wigtet Yo serant Pt avo situnet hfuew OS 15677 2uenna ned? ,dipted 
qerido ef 06 2) ameieTh ertine and sodetednu yledalonon hfnow bre 
5 yd betrwesqey erg 2omita TET seed oa slun> of, eouber w hand 
<9ne78271b on seemfe eved blue ow (OSE\T OME OVE) nelosev? egal 
od pew nandonottutce ait olay vewol Yo atoetd oft proms notget 
ee eT Te i ee 
wt leme wilt of 2cuT sv } tate tt ons sud adated nT nol tel mene tab 
| szompaed sores 1b sip led eA 


All the techniques and values used on this diagram are 
correct, yet It differs greatly In appearance from diagram 8. Al- 
though diagram 7 carries the correct data It Is grossly misleading 
and gives and erroneous Impression. There are two major reasons 
for this - one being that this Is not an ordinary planimetric map 
but a perspective block diagram, the second is that the columns are 
drawn three-dimenstonally. If we study census tracts 44 and 45 we 
see that the helght of each column Is proportional (according to the 
logarithmic scale used) to the number of crimes for that area. Even 
though this Is true, the map reader cannot fqnore or suppress the 
visual impact of the volume of a column, since volume Increases 
cubically whereas height is increased in this case, logarithmically. 
Census tract 45 appears to indicate a very large block of crime 
whereas 44 a much smaller amount; however, just the opposite is true 
(see diagram 8). 

Not only Is the visual effect of the column's volume 
ignored but the area of the census tract has also been ignored. 
Census tract 45 has almost six times the area of 44 yet Its total 
known crime rate Is not six times as great as census tract kh, The 
incidence of robbery In census tract 44 is three times as great as 
In census tract 45, although diagram 7 gives the Impresston that 
census tract 45 is a very dangerous area to live In; in fact the 
opposite is true. 

A block dlagram or a three-dimensional map, because of its 
three-dimenstonal volumetric aspects, can convey the wrong Impression 
much easter than a planimetric map. The cartographer has to be more 


aware of equal rates since nonequal distribution errors are magni fled 


cubically. 
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TWO POINT PERSPECTIVE BLOCK DIAGRAM 
SHOWING TOTAL ABSOLUTE INCIDENTS OF CRIME PER CENSUS TRACT 


IN A STEPPED STATISTICAL MANNER 


FIGURE 7 
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Corrected Stepped Statistical Surface 
Diagram 8 


Diagram 8 Is a two point perspective block diagram show= 
Ing crime rate per acre per census tract for 1968. Each census 
tract portrayed on this map has a crime rate value, This value was 
calculated by relating total area in acres to the 1968 total crime 
occurrence know to the police, The land area in acres was secured 
from City of Edmonton land use maps = these remain constant. The 
total crime values were generalized from the various polling divi- 
stons that make up one census tract {the reason for this general- 
ization has already been explained). 

If we compare diagrams 7 and 8, all the faults of mis~ 
representation and misconceptions on diagram 7 become evident. 
instead of using only total crimes, the volume of the columns fs 
directly proportional to the known crime for each census tract 
area. 

The construction of diagram 8 presents several technical 
problems. 

1. The North Saskatchewan River on diagram 7 fs repre- 
sented by the only curved line on the diagram; In 
diagram 8 the river was squared off to straight lines. 
Since the river has no statistical value, it would 
always remain at the datum plane making It Invisible. 
The squaring of the lines representing the river not 


only makes It easter to draft but also gives It a 
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more aesthetically pleasing effect as well as more 
continulty In a drawing consisting of nothing but 
straight lines. 

This ts a two-poltnt perspective block diagram; there- 
fore all lines must converge on one of the two van- 
ishing points on the artiffcal horizon, On the datum 
plane all lines conform to this rule. As a column 
rises In helaht, the top surface represents the area 
of the census tract at the datum plane. The hiqher 
the column, the smaller the area on top of the column 
since the sides and ends of this surface would also 
have to be drawn to converge at the two vanishing 
points. This fs not the case in diagram 8 where the 
top surfaces of the column have been kept the exact 
stze of the census tract at the datum plane. The 
reason for this fs that the difference In shape and 
size 1s so smal! that unless ft Is very accurately 
measured, It is Indiscernible. Since the Impressfon 


and hence the value of the dflagram fs unchanged and 


the drafting Involved rather complex, It was felt that 


this exception to the converaing rule was Justified. 
The cholce of the viewing angel. Edmonton has Its 
high crime area in its geographic center. No matter 
from which angle one views the city, the tall columns 
at the center will block out some lower columns sure 
rounding the center. There are three possible solu- 


tlons to this problem: 
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The tall central columns could be made transparent 

so that the hidden columns or at least the top sur- 
face of these columns could be seen. This would 

solve the problem thus exposing the entire surface 

of the city. However, since a transparent column 
would have to be broken In [ts solidity to allow 
another column with its top surface to show through, 
all advantage fs lost. We would have so many lines, 
both vertical and horfzontal, that the confusion 
caused would destroy the three-dimensional solidity 

of the columns. 

One could separate the city Into approximate halves 
using the North Sasakchewan River as the dividing 
line. The two maps would then be viewed from two 
different and opposite angles. The northern half of 
the city to be viewed from the south, and the southern 
half from the north. The disadvantages of this solu- 
tion are obvious. Not only fs the city divided, there- 
by denying a complete overview, but the sections are 
also viewed from opposite directions. One would have 
to metally flip one viewpoint around and imagine the 
two sections together; this nulliffes one of the basic 
purposes of a block diagram, namely the clear, easy 
and stmple protrayal of statistics in a three~ 


dimenstonal form. 
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The third solution, and the one chosen In this work 

is to first select a view that will obstruct the least 
area and then show the hidden areas and values on a 
separate diagram, 

The viewing angle of 298° east of north was chosen 
since this angle presents the lower columns of south 
and east areas In front of the tall center columns. 
Directly behind the tallest two columns we have the 
munictpal airport and a low population density area; 
therefore, the hidden areas are some of the more Insign- 
ifficant census tracts In relation to the rest of the 
city, especially as far as an overview is concerned. 
The notable exception is census tract 15 both a high 
density and high crime area (5.4 per acre. See 

diagram 4 for the hidden areas and values). The range 
of this dlagram ts from .05 to 13.0. This also nec- 
essitates a logarithmic vertical scale as used In 
diagram 7. 

The columns were shaded to give the block diagram a 
greater and better three-dimenstonal and aesthetic 
effect. The usual shading convention, of Tight com=- 
Ing from the top right hand corner of the page was 
used. The darker sides was screend 40% and light side 
10%. Three copies were made, one containing the out- 
line of the diagrams, two and three containing the 
shading for each side. These three sheets were regist- 


ered and separatly photographed, then combined for a 


final diagram. 
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Block Diagrams with Superimposed Grid 
Diagram 9 


Diagram 9 is a two point perspective block diagram with 
census tracts showing a superimposed one square mile grid. The 
purpose of diagram 9 is two-fold. First, it is used to show the values 
of the hidden census tracts from diagram 8, and secondly, ft shows 
the positional and directional relationships of the grid and the 
census tracts. This Is done so that the locations of any column from 


diagram 10 can be determined. 
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Equal Area Stepped Statistical Surface 
Diagram 10 


This Is a two polnt perspective block diagram show!ng 
total known crime by unit area, the square mile. When we compare 
diagram 10 and diagram 7, we see that both diagrams use the same stat- 
istics, the total crimes known to the police per area. The diagrams 
differ, however, In that on diagram 7 the area was a variable, (the 
areas of the census tracts were of different value) whereas In diagram 
10 the area Is kept constant thereby making the column on diagram 
10 a true rate. 

A one square mile grid was used to get a more reallstic 
distribution of crime. Although diagram 8 shows the crime rate 
per acre, this is still within the larger area of the individual 
census tract. In two large adjoining census tracts, an area of heavy 
occurrence could overlap the boundarles of these tracts, taking up 
perhaps 10% of the area of each. The remaining areas could have a 
very light or low occurrence; yet the total value would be distributed 
throughout all the census tracts thereby giving a wrong Impression 
of the whole area. 

All the advantages and disadvantages discussed fn relation 
to diagram 8 also apply here. Dtagram 9 shows the hidden areas and 
values for diagram 10. 

The scale used Its also logarithmic and the same procedure 
for shading was used as with diagram 8. Each column fis one square 


mile In area with the exception of the periphery of the city where 
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the city boundary cuts off certain squares. These partial squares 
were, however, calculated for area and their values in relation to 
the occurrences was adjusted to maintain the same common rate as the 


full squares. 
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Block Diagrams and the Value of Generalization 
Diagram 11 


Diagram 11 fs a block diagram showing occurrences of hit 
and run on Edmonton's major thoroughfares. This highly generalized 
map originated from 1500 bits of information which was then plotted 
on a planimetric map (dot map). 

The major streets which had the highest occurrences were 
plotted on the datum plane of the block diagram. These were then 
divided Into one mile segements, the segments were then drawn as 
blocks with each block representing five incidents per mile for 
1968. It is quite obvious that a great deal of generalization had 
to take place to reduce 1500 Incidents to this pictorial form. It 
would be very difficult to see any definite pattern If all 1500 


Incidents were plotted. Alsleben! states that the eye can receive 


three million bits of Information per second but the brain can handle 


only sixteen per second. 


1. Alsleben, K., Aesthetische Redundanz, Hamburg, 1962. 
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INCIDENTS OF HIT AND RUN ON EDMONTON'S MAJOR THOROUGHFARES 


1968 EDMONTON HIT AND RUN OFFENSES CALCULATED PER MILE 
STATISTICS FROM 1968; EDMONTON'S POLICE DEPARTMENT'S TRAFFIC DIVISION 


FIGURE 11 
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CHAPTER V 


THE ADVANTAGES OF THE BLOCK DIAGRAM 


The map is still the most Indispenstble tool of any geo- 
grapher, especially in the study of areal distributional phenomena. 


The use of any additional cartographic technique Is therefore of 


benefit to him, 


Problems of Urban Mapping 


More and more populations are becoming increasingly urban. 
This obviously brings with It change and problems. When mapping 
an urban area the cartographer has to contend with a great volume 
of statistics for a rather small physical area, The question of 
scale and generalization becomes immediate. A great number of 
statistics of every nature are collected by many agencies annually. 
To make use of even a small percentage of these data they have to 
be presented In other than just tabular form; here speclalized 
thematic mapping Is of great value. 

In evaluating the efficacy of the three-dimensional block 
technique with the statistics used we will compare them to the five 
points outlined In Chapter II. 

1. Is interest and attention created? In comparison 

to planimetric maps the three-dimensional block 
because of its third dimension creates as Immediate 


Interest since the mind Is famillar with solid shapes. 
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Diagrams 7, 8, 10 and 11 arouse an Immediate cur- 
lousity as to the meaning of the vertical columns. 
a Are visual relationships easier to understand? To 
compare sixty-three areas of different values and 
be able to understand the relationship of each with 
another is almost Impossible if they are presented 
In tabular form on a planimetric map. Even the 
choropleth map, although quite good in this respect 
falls short of the block dlagram, where the vertical 
development makes the Inter-relationships of the areas 
Immediately visually apparent. (See diagrams 6 and 8). 
an Does this technique save time? The perspective block 
diagram fs much more cartoaqgraphically complex and reaulfres 
more time In its conception, desiqn, tabulation and Its 
physical production. However, recent computer tech- 
niques have been developed that now make the three- 
dimensional diagram very feasible as far as time Is 
concerned. (See Peucher, Computer Cartography) | 
The 3-D diagram communicates a large volume of infor- 
mation almost Instantaneously. In diagram 11 1,500 
cases of Hit-and-Run were tabulated and reproduced 
in block form, showing those areas of greatest incid-~ 


ence. At a glance the reader gets a composite picture 


1, Peucker, T. K., Computer Cartography, Resource Paper No. 17, 
Association of Amerlcan Geoaraphers, Washington, 0.C., 1972. 
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of the situation. Since communication fs the essence 
of maps this method certainly saves time. Admittedly 
this speedy communicatfon fs gained at the expence 

of precision, However, precision ts relative depend- 
ing on its particular use. 

h, Does this method give a better comprehensive picture 
or overview? 

Compared to tabular forms or a planimetric map 58,000 
crimes would cause problems in respect to a compre- 
hensive picture and an understanding of the total 
scene. Ina three-dimensfonal diagram, even though 
generalized, the visual Impression of the third 
dimension adds significantly to the clarity and 
understanding of the total picture. (See diagrams 8, 
10 and 11). 

5. Does this technique stimulate analytical thinking? 
Since the three-dimensional perspective block Is more 
easily and rapidly understood, for all of the above 
reasons, than other maps carrying the same Information, 
they tend to stimulate and help fn further study. The 
amount of information and value one can derive from a 
map depends on the knowledge of the individual map 
reader, 

Unfortunately, It Is the case In most citles that urban 

planners have little or no maps of the social character of the city's 


population, Although most have all types of social statistics 
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available, planners either cannot or do not have time to Interpret 
them. A greater use of specialized thematic mapping could help to 


alleviate these problems [In the future. 
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City Reference Maps 


Maps 12, 13 and 14 were Included for positional and 
locational reference for the census tracts, polling divisions, 
neighbourhoods and for general orientation. 

Maps 12 and 14 were made by the Popualtion Laboratory of 
the Sociology Department of the University of Alberta, map 13 by 


the City of Edmonton. 
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EDMONTON POLLING DIVISIONS 


FIGURE 13 
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